Accordingly , it is an objective of the present invention 
to provide a polishing composition capable of remarkably 
reducing haze that occurs on a wafer surface, and a polishing 
method using the same. 

To achieve the above objective, the present invention 
provides a polishing composition used in precision polishing a 
wafer surface. The polishing composition includes silicon 
dioxide, an alkaline compound, a water-soluble polymer, and 
water. The silicon dioxide is colloidal silica or fumed 
silica. The average primary particle diameter D SA of the 
colloidal silica, which is obtained from the specific surface 
area of the colloidal silica measured by the BET method, is 
from 5 to 30 nm. The average secondary particle diameter D N4 
of the colloidal silica, which is measured by a laser 
scattering method, is from 5 to 120 nm. The average primary 
particle diameter D S a of the fumed silica, which is obtained 
from the specific surface area of the fumed silica measured by 
the BET method, is from 5 to 30 nm. The average secondary 
particle diameter D N4 of the fumed silica, which is measured 
by a laser scattering method, is from 5 to 200 nm. 

The present invention also provides a method of 
polishing a wafer. The method includes preparing a polishing 
25 composition and precision polishing the surface of the wafer 
using the polishing composition. The polishing composition 
includes silicon dioxide, an alkaline compound, a water- 
soluble polymer, and water. The silicon dioxide is colloidal 
silica or fumed silica. The average primary particle diameter 
30 D SA of the colloidal silica, which is obtained from the 

specific surface area of the colloidal silica measured by the 
BET method, is from 5 to 30 nm. The average secondary 
particle diameter D N4 of the colloidal silica, which is 
measured by a laser scattering method, is from 5 to 120 nm. 
35 The average primary particle diameter D S a of the fumed silica, 
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which is obtained from the specific surface area of the fumed 
silica measured by the BET method, is from 5 to 30 nm. The 
average secondary particle diameter D N4 of the fumed silica, 
which is measured by a laser scattering method, is from 5 to 
5 .200 run. 

Other aspects and advantages of the invention will 
become apparent from the following description, illustrating 
by way of example the principles of the invention. 

10 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

One embodiment of the present invention will be 
described below. 

15 

A polishing composition according to this embodiment 
consists of silicon dioxide, an alkaline compound, a water- 
soluble polymer, and water. 

2 0 The above-mentioned silicon dioxide mechanically 

polishes an object to be polished. The silicon dioxide is 
colloidal silica or fumed silica, preferably colloidal silica. 

The average primary particle diameter D SA of the silicon 
25 dioxide obtained from the specific surface area of the silicon 
dioxide measured by the BET method is from 5 to 30 nm, 
preferably from 5 to 25 nm, more preferably from 5 to 20 nm. 

When the silicon dioxide is colloidal silica, the 

3 0 average secondary particle diameter D N4 of the silicon dioxide 

measured by a laser scattering method is from 5 to 120 nm, 
preferably from 5 to 100 nm, more preferably from 5 to 80 nm. 
When the silicon dioxide is fumed silica, the average 
secondary particle diameter D N4 is from 5 to 200 nm. 

35 
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The content of the silicon dioxide in the polishing 
composition is preferably from 0.1 to 40 wt%, more preferably 
from 0.5 to 30 wt%, further preferably from 1 to 20 wt%. 

5 The above-mentioned alkaline compound chemically 

polishes an object to be polished. 

Specific examples of the alkaline compound include 
inorganic alkaline compounds such as potassium hydroxide, 

10 sodium hydroxide, potassium hydrogencarbonate, potassium 

carbonate, sodium hydrogencarbonate, and sodium carbonate; 
ammonia; ammonium salts such as tetramethylammonium hydroxide, 
ammonium hydrogencarbonate, and ammonium carbonate; amines 
such as methylamine, dimethylamine, trimethylamine, 

15 ethylamine, diethylamine, triethylamine, ethylenediamine, 
monoethanolamine , N- ( p-aminoethyl ) ethanolamine , 
hexamethylenediamine, diethylenetriamine, 
triethylenetetramine, anhydrous piperazine, piperazine 
hexahydrate, 1- (2-aminoethyl) piperazine, and N- 

20 methylpiperazine. Preferred alkaline compound is potassium 
hydroxide, sodium hydroxide, potassium hydrogencarbonate, 
potassium carbonate, sodium hydrogencarbonate, sodium 
carbonate, ammonia, tetramethylammonium hydroxide, ammonium 
hydrogencarbonate, ammonium carbonate, anhydrous piperazine, 

25 piperazine hexahydrate, 1- (2-aminoethyl) piperazine, or N- 

methylpiperazine; and particularly preferred alkaline compound 
is potassium hydroxide, sodium hydroxide, ammonia, 
tetramethylammonium hydroxide, anhydrous piperazine or 
piperazine hexahydrate. The polishing composition may contain 

30 only one kind of alkaline compound, or two or more kinds of 
al kaline compounds . 

When the alkaline compound is other than either of 
piperazine or piperazine derivatives, the content of the 
35 alkaline compound in the polishing composition is preferably 
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.more preferably from 0.02 to 0.8 wt%, and particularly 
preferably from 0.05 to 0.5 wt%. When the water-soluble 
polymer is the polyvinyl alcohol, the content is preferably 
from 0.001 to 2 wt%, more preferably from 0.005 to 1 wt%, and 
5 particularly preferably from 0.02 to 0.5 wt% . When the water- 
soluble polymer is the polyethylene oxide, the content is 
preferably from 0.001 to 1 wt%, more preferably from 0.005 to 
0.5 wt%, and particularly preferably from 0.01 to 0.2 wt%. 

10 The above-mentioned water serves as a medium of 

dispersing or dissolving components other than the water, 
contained in the polishing composition. It is preferred that 
the water should contain as few impurities as possible. 
Preferable water is ion exchanged water filtrated through a 

15 filter or distilled water. 

Next, a method will be described of producing a wafer 
for semiconductor devices, including a process of precision 
polishing a wafer surface by the above-mentioned polishing 
20 composition. 

The process of producing a polished wafer from an ingot 
includes a slicing process, beveling process, wrapping 
process, etching process, edge polishing process, and 

25 polishing process. In the slicing process, a wafer is cut 

from an ingot. In the subsequent beveling process, the edge 
of the wafer is beveled- In the subsequent wrapping process, 
the surface of the wafer is coarsely polished. In the 
subsequent etching process, a process-modified layer generated 

30 on the surface of the wafer in prior processes to the etching 
process is removed. In the subsequent edge polishing process, 
the beveled edge of the wafer is polished. In the subsequent 
polishing process, the surface of the wafer is precisely 
polished . 
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The above-mentioned polishing composition is used in the 
polishing process of this series of processes. In the 
polishing process, the surface of the wafer is polished by 
allowing the surface of the wafer to contact with a polishing 
5 member and by allowing relative sliding of the surface of the 
wafer and the polishing member while feeding the polishing 
composition to this contact portion. 

The embodiment of the present invention provides the 
10 following advantages. 

When the surface of the wafer is precisely polished by 
the polishing composition according to this embodiment, haze 
that occurs on the surface of the wafer is remarkably reduced. 
15 Consequently, the electric property and yield of a 

semiconductor device are improved, and the detection limit 
when particles adhered to the wafer are counted by a particle 
counter is also improved. 

2 0 The average primary diameter D SA of the silicon dioxide 

contained in the polishing composition is 30 nm or less. 
Therefore, an increase in haze caused by excessiveness of 
average primary diameter D SA of the silicon dioxide is 
prevented. Additionally prevented are the occurrence of 

25 scratch on the surface of the wafer and increase in surface 
roughness of the wafer, caused by excessiveness of average 
primary diameter D S a of the silicon dioxide. The above- 
mentioned effects are improved when the average primary 
diameter D S a is 25 nm or less, and the above-mentioned effects 

30 are further improved when the average primary diameter D SA is 
20 nm or less . 



When the silicon dioxide contained in the polishing 
composition is colloidal silica, the average secondary 
35 particle diameter D N4 of the silicon dioxide is 120 nm or 

- 7 - 



less, and when the silicon dioxide contained in the polishing 
' composition is fumed silica, the average secondary particle 
diameter Dn 4 of the silicon dioxide is 200 nm or less. This 
prevents an increase in haze caused by excessiveness of 
5 average seoondary diameter D N4 of the silicon dioxide. 

Additionally prevented is the occurrence of scratches on the 
surface of the wafer and increase in surface roughness of the 
wafer, caused by excessiveness of average secondary particle 
diameter D N4 of the silicon dioxide. The above-mentioned 

10 effects are improved when the silicon dioxide contained in the 
polishing composition is colloidal silica and the average- 
secondary particle diameter D N4 of the silicon dioxide is 100 
nm or less, and the above-mentioned effects are further 
improved when the average secondary particle diameter Dn 4 is 

15 80 nm or less. 

Occurrence of scratches on the surface of the wafer is 
particularly suppressed when the silicon dioxide contained in 
the polishing composition is colloidal silica. 

20 

Extreme decrease in polishing speed caused by too small 
content is prevented when the content of the silicon dioxide 
in the polishing composition is 0.1 wt% or more. The above- 
??®?.ti?ned effects are improved when the content is 0.5 wt% or 
25 more, and the above-mentioned effects are further improved 
when the content is 1 wt% or more. 

Increase in viscosity of the polishing composition 
caused by excess content is prevented when the content of the 
30 silicon dioxide in the polishing composition is 40 wt% or 
less. The above-mentioned effects are improved when the 
content is 30 wt% or less, and the above-mentioned effects are 
further improved when the content is 20 wt% or less. 



35 



Polishing speed increases when the alkaline compound 
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. contained in the polishing composition is at least one 
selected from potassium hydroxide, sodium hydroxide r potassium 
hydrogencarbonate, potassium carbonate, sodium 
hydrogencarbonate, sodium carbonate, ammonia, 
5 tetramethylammonium hydroxide , ammonium hydrogencarbonate, 
ammonium carbonate, anhydrous piperazine, piperazine 
hexahydrate, 1- (2-aminoethyl) piperazine and N- 
methylpiperazine. Pollution of the wafer by metal impurities 
in the polishing composition is suppressed when the alkaline 
10 compound contained in the polishing composition is at least 
one selected from potassium hydroxide, sodium hydroxide, 
ammonia, tetramethylammonium hydroxide, anhydrous piperazine 
and piperazine hexahydrate. 

15 Extreme decrease in polishing speed caused by too small 

content is prevented when the alkaline compound contained in 
the polishing composition is a compound other than either of 
piperazine or piperazine derivatives and the content of the 
alkaline compound is 0.01 wt% or more, when the alkaline 

20 compound contained in the polishing composition is anhydrous 
piperazine, 1- (2-aminoethyl) piperazine, or N-methylpiperazine 
and the content of the alkaline compound is 0.005 wt% or more; 
and when the alkaline compound contained in the polishing 
composition is piperazine hexahydrate and the content of the 

25 alkaline compound is 0.01 wt% or more. The above-mentioned 

effect is improved when the alkaline compound contained in the 
polishing composition is a compound other than either of 
piperazine or piperazine derivatives and the content of the 
alkaline compound is 0.05 wt% or more, when the alkaline 

30 compound contained in the polishing composition is anhydrous 
piperazine, 1- (2-aminoethyl) piperazine or N-methylpiperazine 
and the content of the alkaline compound is 0.01 wt% or more, 
and when the alkaline compound contained in the polishing 
composition is piperazine hexahydrate and the content of the 

35 alkaline compound is 0.02 wt% or more. The above-mentioned 



compound contained in the polishing composition is a compound 
other than either of piperazine or piperazine derivatives and 
the content of the alkaline compound is 3 wt% or less; when 
the alkaline compound contained in the polishing composition 
5 is anhydrous piperazine, 1- (2-aminoethyl) piperazine r or N- 
methylpiperazine and the content of the alkaline compound is 
1.5 wt% or less; and when the alkaline compound contained in 
the polishing composition is piperazine hexahydrate and the 
content of the alkaline compound is 1 wt% or less, 

10 

Haze is decreased when the water-soluble polymer 
contained in the polishing composition is at least one 
selected from hydroxyethyl cellulose, polyvinyl alcohol, and 
polyethylene oxide. The wetting property of the wafer is 
15 improved when the water-soluble polymer contained in the 
polishing composition is hydroxyethyl cellulose. 

Haze is decreased when the water-soluble polymer 
contained in the polishing composition is hydroxyethyl 

2 0 cellulose and the content of the water-soluble polymer is 
0.005 wt% or more; and when the water-soluble polymer 
contained in the polishing composition is polyvinyl alcohol or 
polyethylene oxide and the content of the water-soluble 
polymer is 0.001 wt% or more. The above-mentioned effect is 

25 improved when the water-soluble polymer contained in the 
polishing composition is hydroxyethyl cellulose and the 
content of the water-soluble polymer is 0.02 wt% or more; and 
when the water-soluble polymer contained in the polishing 
composition is polyvinyl alcohol or polyethylene oxide and the 

30 content of the water-soluble polymer is 0.005 wt% or more. 

The above-mentioned effect is further improved when the water- 
soluble polymer contained in the polishing composition is 
hydroxyethyl cellulose and the content of the water-soluble 
polymer is 0.05 wt% or more; when the water-soluble polymer 

35 contained in the polishing composition is polyvinyl alcohol 
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and the content of the water-soluble polymer is 0.02 wt% or 
more, and when the water-soluble polymer contained in the 
polishing composition is polyethylene oxide and the content of 
the water-soluble polymer is 0.01 wt% or more. 

5 

Increase in viscosity of the polishing composition 
caused by excess content thereof is suppressed when the water- 
soluble polymer contained in the polishing composition is 
hydroxyethyl cellulose and the content of the water-soluble 

10 polymer is 1.5 wt% or less; when the water-soluble polymer 
contained in the polishing composition is polyvinyl alcohol 
and the content of the water-soluble polymer is 2 wt% or less; 
and when the water-soluble polymer contained in the polishing 
composition is polyethylene oxide and the content of the 

15 water-soluble polymer is 1 wt% or less. The above-mentioned 

effect is improved when the water-soluble polymer contained in 
the polishing composition is hydroxyethyl cellulose and the 
content of the water-soluble polymer is 0.8 wt% or less; when 
the water-soluble polymer contained in the polishing 

20 composition is polyvinyl alcohol and the content of the water- 
soluble polymer is 1 wt% or less; and when the water-soluble 
polymer contained in the polishing composition is polyethylene 
oxide and the content of the water-soluble polymer is 0.5 wt% 
_° r A^_ ss - T ! le above-mentioned effect is further improved when 

25 the water-soluble polymer contained in the polishing 

composition is hydroxyethyl cellulose or polyvinyl alcohol and 
the content of the water-soluble polymer is 0.5 wt% or less; 
and when the water-soluble polymer contained in the polishing 
composition is polyethylene oxide and the content of the 

30 water-soluble polymer is 0.2 wt% or less. 

Haze is decreased when the water-soluble polymer 
contained in the polishing composition is hydroxyethyl 
cellulose having an average molecular weight of 300,000 or 
35 more; when the water-soluble polymer contained in the 
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polishing composition is polyvinyl alcohol having an average 
molecular weight of 1,000 or more, and when the water-soluble 
polymer contained in the polishing composition is polyethylene 
oxide having an average molecular weight of 20,000 or more. 
5 The above-mentioned effect is improved when the water-soluble 
polymer contained in the polishing composition is hydroxyethyl 
cellulose having an average molecular weight of 600,000 or 
more; and when the water-soluble polymer contained in the 
polishing composition is polyvinyl alcohol having an average 

10 molecular weight of 5,000 or more. The above-mentioned effect 
is further improved when the water-soluble polymer contained 
in the polishing composition is hydroxyethyl cellulose having 
an average molecular weight of 900,000 or more; and when the 
water-soluble polymer contained in the polishing composition 

15 is polyvinyl alcohol having an average molecular weight of 
10,000 or more. 

Increase in viscosity of the polishing composition 
caused by excessivehess of average molecular weight of the 

20 water-soluble polymer is prevented when the water-soluble 

polymer contained in the polishing composition is hydroxyethyl 
cellulose having an average molecular weight of 3,000,000 or 
less/ when the water-soluble polymer contained in the 
polishing composition is polyvinyl alcohol having an average 

25 molecular weight of 1,000,000 or less; and when the water- 
.....soluble polymer contained in the polishing composition is 
polyethylene oxide having an average molecular weight of 
50,000,000 or less. The above-mentioned effect is improved 
when the water-soluble polymer contained in the polishing 

30 composition is hydroxyethyl cellulose having an average 

molecular weight of 2,000,000 or less; when the water-soluble 
polymer contained in the polishing composition is polyvinyl 
alcohol having an average molecular weight of 500,000 or less; 
and when the water-soluble polymer contained in the polishing 

35 composition is polyethylene oxide having an average molecular 
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weight of 30,000,000 or less. The above-mentioned effect is 
further improved when the water-soluble polymer contained in 
the polishing composition is hydroxyethyl cellulose having an 
average molecular weight of 1,500,000 or less; when the water- 
soluble polymer contained in the polishing composition is 
polyvinyl alcohol having an average molecular weight of 
300,000 or less; and when the water-soluble polymer contained 
in the polishing composition is polyethyl-ene oxide having an 
average molecular weight of 10,000,000 or less. 

It should be apparent to those skilled in the art that 
the present invention may be embodied in many other specific 
forms without departing from the spirit or scope of the 
invention. Particularly, it should be understood that the 
invention may be embodied in the following forms. 

The polishing composition according to the embodiment 
may also contain known additives generally contained in 
conventional polishing compositions, for example, surfactants, 
chelating agents, preservatives, and the like. 

The polishing composition according to the embodiment 
may be prepared also by dilution in use with water of stock 
liquid previously prepared so that other components than water 
are contained at relatively high concentrations . The dilution 
magnification is preferably no more than 50 times, more 
preferably no more than 40 times, particularly preferably no 
more than 25 times. 

Next, the present invention will be further specifically 
described by examples and comparative examples. 

Silicon dioxide, alkaline compounds, and water-soluble 
polymers were mixed in ion exchanged water to prepare 
polishing compositions of Examples 1 to 15 and Comparative 



Examples 1 to 7 . Silicon dioxide, alkaline compounds, and 
water-soluble polymers contained in the polishing compositions 
are shown in detail in Table 1. 



5 In the column of "silicon dioxide" in Table 1: 

"Al" represents colloidal silica having an average primary 
particle diameter D SA of 7 nm and an average secondary 
particle diameter D N4 of 15 nm, 

"A2" represents colloidal silica having an average primary 
10 particle diameter D S a of 13 nm and an average secondary 
particle diameter D N4 of 32 nm, 

"A3" represents colloidal silica having an average primary 
particle diameter D sa of 26 nm and an average secondary 
particle diameter D N4 of 90 nm, 
15 "A4" represents colloidal silica having an average primary 
particle diameter D SA of 14 nm and an average secondary 
particle diameter D N4 of 35. nm, 

"A5" represents colloidal silica having an average primary 
particle diameter D S a of 35 nm and an average secondary 
2 0 particle diameter Dn 4 of 7 0 nm, 

"A6" represents colloidal silica having an average primary 
particle diameter D S a of 90 nm and an average secondary 
particle diameter D N4 of 200 nm, 

"Bl" represents fumed silica having an average primary 
2 5 particle diameter D S a of 20 nm and an average secondary 
..particle diameter D N4 of 100 nm, and 
"B2" represents fumed silica having an average primary 
particle diameter D SA of 4 0 nm and an average secondary 
particle diameter of 250 nm. 

30 

In the column of "alkaline compound" in Table 1: 
"AM" represents ammonia (29 wt% aqueous solution) , 
"PHA" represents potassium hydroxide, 

"TMAH" represents tetramethylarnmonium hydroxide (25 wt% 
35 aqueous solution) , 
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M PIZ" represents anhydrous piperazine. 

In the column of ^water-soluble polymer" in Table 1: 
>X HEC" represents hydroxyethyl cellulose having an average 
5 molecular weight of 1,200,000, 

M PVA" represents polyvinyl alcohol having an average molecular 
weight of 62,000, an average degree of polymerization of 1400 
and a saponification degree of 95%, and 

XA PEO" represents polyethylene oxide having an average 
10 molecular weight of 150,000 to 400,000. 

The surface of the wafer (object to be polished) was 
precisely polished by the polishing compositions under the 
following conditions. 

15 

Polishing conditions 

Polishing machine: single-side polishing machine SPM-15 
.(Fujikoshi Machinery Corporation) 

Object to be polished: Silicon wafer of 3>60" ( = 150 mm) 
20 previously polished using a polishing material ^GLANZOX-1101" 

(Fujimi Incorporated) (wherein, in the column of XN Object to be 

polished" in Table 1, silicon wafer represented by M P++" has a 

resistivity of less than 0.01Q-cm, silicon wafer represented 

by x "P-h /r has a resistivity of O.OlQ-cm or more and less than 
25 0.1Q-cm, and silicon wafer represented by xx p-" has a 

resistivity of O.lQ-cm or more.). 

Polishing load: 9.4 kPa 

-Surface plate revolution: 30 rpm 

Wafer revolution: 30 rpm 
30 Polishing pad: "Surfin 000" (Fujimi Incorporated) 

Polishing time: 8 minutes 

Speed of feeding polishing composition: 500 ml/rain (continuous 
application) 



35 



In a wafer scrub-washed with pure water after precision 
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polishing, haze level was measured by AMS-AWIS3110 (ADE 
Corporation). That having a haze level of less than 0.05 ppm 
was evaluated as oo, that of at least 0.05 ppm but less than 
0.075 ppm was evaluated as o, that of at least 0.075 ppm but 
5 less than 0.1 ppm was evaluated as A, that of at least 0.1 ppm 
but less than 0.2 ppm was evaluated as x, and that of at least 
0.2 ppm was evaluated as xx. The results are shown in the 
column of xv haze" in Table 1. 

10 The surface of the wafer scrub-washed with pure water 

after precision polishing was visually observed while 
illuminating with a spot light (500 klx) in a dark room. That 
showing entirely no scratch on the surface of the wafer was 
evaluated as oo, that showing scarcely no scratch was 

15 evaluated as o, that showing slight scratch was evaluated as 
A, and that showing significant scratch was evaluated as x . 
The results are shown in the column of "scratch" in Table 1. 

When haze level was measured by AMS-AWIS3110 (ADE 
20 Corporation), that requiring a polishing time of less than 2 
minutes until the count number of "Catch All" became 30 or 
less was evaluated as oo, that requiring a polishing time of 
at least 2 minutes but. less than 3 minutes was evaluated as o, 
--that requiring a polishing time of at least 3 minutes but less 
2 5 than 5 minutes was evaluated as A, and that requiring a 

polishing time of at least 5 minutes was evaluated as x. The 
results are shown in the column of "HFT" in Table 1. HFT is 
abbreviation for "Haze Free Time". 
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Table 1 





Object to 
be polished 


Silicon 
dioxide 


Alkaline 
compound 


Water- 
soluble 
polymer 


0) 
N 

«3 


Scratch 


EH 

as 


Ex.1 


P++ 


Al 


0 . 5wt% 


AM 


0.05wt% 


HEC 


0.0125wt% 


OO 


oo 


A 


Ex.2 


P++ 


A2 


0.1wt% 


AM 


0 . 05wt% 


HEC 


0.0125wt% 


OO 


OO 


A 


Ex.3 


P+ + 


A2 


0 .5wt% 


AM 


0 .05wt% 


HEC 


0.0125wt% 


OO 


OO 


O 


Ex.4 


P++ 


A2 


lwt% 


AM 


0.05wt% 


HEC 


0.0125wt% 


OO 


OO 


O 


Ex.5 


P+ + 


A3 


0 . 5wt% 


AM 


0.05wt% 


HEC 


0.0125wt% 


O 


OO 


O 


Ex . 6 


P+ + 


A4 


0 . 5wt% 


AM 


0 . 05wt% 


HEC 


0.0125wt% 


OO 


OO 


o 


Ex . 7 


. P++ | 


Bl 


0.5wt% 


AM 


0 . 05wt% 


HEC 


0.0125wt% 


OO 


o 


o 


Ex. 8 


P+ + 


A2 


0.5wt% 


PHA 


0.015wt% 


HEC 


0.0125wt% 


OO 


OO 


o 


Ex . 9 


P+-f 


A2 


0.5wt% 


TMAH 


0. 025wt% 


HEC 


0.0125wt.% 


OO 


OO 


o 


Ex . 10 


P + + 


A2 


0 . 5wt% 


PIZ 


0.015wt% 


HEC 


0.0125wt% 


OO 


OO 


o 


Ex.11 


P++ 


A2 


0.5wt% 


AM 
TMAH 


0 .025wt% 
0 ; 0125wt% 


HEC 


0.0125wt% 


OO 


OO 


o 


Ex. 12 


P+ + 


A2 


0 . 5wt% 


AM 


0.05wt% 


PVA 


0.0125wt% 


OO 


OO 


A 


Ex. 13 


P++ 


A2 


0.5wt% 


AM 


0.05wt% 


HEC 
PEO 


0.0125wt% 
0 . 005wt% 


OO 


OO 


A 


Ex. 14 


P+ 


A2 


0 . 5wt% 


AM 


0.05wt% 


HEC 


0.0125wt% 


OO 


OO 


oo 


Ex. 15 


P- 


A2 


0 . 5wt% 


AM 


0.05v7t% 


HEC 


0.0125wt% 


OO 


OO 


oo 


C.Ex.l 


P-f-f 


A5 


0 .5wt% 


AM 


0.05wt% . 


HEC 


0.0125wt% 


A 


OO 


o 


C.Ex. 2 


P+ + 


A6 


0 .5wt% 


AM 


0 .05wt% 


HEt 


0.0125wt% 


A 


OO 


o 


C.Ex.3 


P++ 


B2 


0.5wt% 


AM 


0.05wt% 


HEC 


0.0125wt% 


X 


A 


o 


C.Ex. 4 


P++ 


A2 


0 . 5wt% 






HEC 


0.0125wt% 


X X 


A 


X 


C.Ex. 5 


P4-+ 


A2 


0 . 5wt% 


AM 


0 ,05wt% 






X X 


X 


X 


C.Ex. 6 


P+ 


A5 


0 P 5wt% 


AM 


0.05wt% 


HEC 


0.0125wt% 


A 


OO 


oo 


C . Ex . 7 


P- 


A5 


0 . 5wt% 


AM 


0.05wt% 


HEC 


0.0125wt% 


o 


OO 


oo 



As shown in Table 1, wafers precisely polished using the 
polishing compositions of Examples 1 to 15 showed excellent 
haze levels as compared with wafers precisely polished using 
the polishing compositions of Comparative Examples 1 to 7, 
Accordingly, it is apparent that the polishing compositions of 
Examples 1 to 15 have an effect of remarkably reducing the 
haze on the surface of the wafer. 

The present examples and embodiments are to be 
considered as illustrative and not restrictive and the 
invention is not to be limited to the details given herein, 



5 



10 
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but may be modified within the scope and equivalence of the 
appended claims . 
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